Trans-neuronal modification of anterior piriform cortical circuitry in the rat.
Long-Evans rats received unilateral naris closure on postnatal day 1 (PN1) or sham surgery. On PN30, brains were processed for anterograde horseradish peroxidase (HRP) labeling of lateral olfactory tract (LOT) fibers in anterior piriform cortex (aPCX) Layer Ia, Timm staining of association/commissural fibers in aPCX Layer Ib, or Golgi staining for reconstruction of aPCX semilunar cell dendrites. The results demonstrate that the width of aPCX Layer Ia was reduced ipsilateral to the sealed naris compared to undeprived controls. No significant change in Layer Ib was detected. Furthermore, semilunar cell dendrites were reduced by unilateral deprivation compared to undeprived controls. The reduction in dendritic tree size was localized to distal dendritic segments, roughly corresponding to Layer Ia. These results suggest an activity-dependent change in both the distribution of cortical afferents and in the dendritic field of their target cells. While these results are similar to those reported for other sensory systems, the relatively simple architecture and laminated organization of bilateral inputs to the aPCX make the olfactory system an ideal model system to examine experience-dependent synaptic reorganization and its functional consequences.